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SUPPLEMENTARY NOTES
ABSTRACT
The goal of this study is to identify novel imaging marker such as diffusion kurtosis that may serve as a prognostic marker in the evaluation and management of traumatic brain injury patients. This study will recruit patients patients with varying severity of traumatic brain injury (mild, moderate, severe) from the Shock Trauma center with an initial diagnosis of diffuse axonal injury. Neuropsychological testing and magnetic resonance imaging will be performed in the acute, sub-acute and chronic stages (through 6 months). The relationship between the advanced magnetic resonance imaging markers and the clinical condition of the patient will be evaluated at each time point to determine which of the imaging markers, or a combination of imaging markers are best representative of the clinical condition of the patient. Further, the markers will be evaluated for their prognostic ability to determine the clinical course of the TBI patients.
Introduction
The goal of this study is to identify novel imaging marker such as diffusion kurtosis that may serve as a prognostic marker in the evaluation and management of traumatic brain injury patients. This study will recruit patients patients with varying severity of traumatic brain injury (mild, moderate, severe) from the Shock Trauma center with an initial diagnosis of diffuse axonal injury. Neuropsychological testing and magnetic resonance imaging will be performed in the acute, subacute and chronic stages (through 6 months). The relationship between the advanced magnetic resonance imaging markers and the clinical condition of the patient will be evaluated at each time point to determine which of the imaging markers, or a combination of imaging markers are best representative of the clinical condition of the patient. Further, the markers will be evaluated for their prognostic ability to determine the clinical course of the TBI patients.
Overall Progress
Significant delays were experienced in the establishment of the award and the approval of the IRB protocol for this project. However we are now in an active state of recruitment of patients which is progressing smoothly. .
Protocol Modification
The IRB approvals from University of Maryland and eventually from the HRPO took significantly longer than expected. Some of the delays were related to coordination between our site and Georgetown which unfortunately has been in a flux. Since Dr. 
Study Tasks
Screening and recruitment for this study has begun. Task 1 a. Enroll patients into the study. Screening and recruitment for this study has begun. We have already recruited 16 patients into the study, but unfortunately we were not able to bank the blood samples from these patients because the bio-sample recipient site was not ready.
b. Obtain Diffusion Kurtosis images within 10 days of injury, 4 weeks and 6 months following injury. For the enrolled patients, each has completed an initial MRI (within 10 day). For some of these patients, only a standard of care MRI was able to be obtained for various clinical reasons, but for the majority we have obtained DKI images. Several of the enrolled patients have returned for their 4 week follow-up visit and undergone DKI scans. We will continue to follow enrolled patients to obtain follow-up scans. c. Obtain data on normal control subjects. 3 healthy volunteers have been enrolled as normal control subjects, and DKI images have been obtained. d. Obtain blood samples at the time of each MRI. Due to the above mentioned delays in coordinating with our bio-sample recipient site, we have not obtained blood samples from the enrolled patients. However, we are now in a position to begin collecting blood samples from prospectively enrolled patients. e. Pre-process the imaging data. Convert all imaging data to standard atlas, perform regional analysis, perform histogram analysis for whole brain data, quantify DTI and kurtosis analysis quantify MRSI data, develop hemorrhagic lesion burden scale, perform image segmentation to separate white and gray matter and obtain regional volumes. Preprocessing has begun. As imaging data begin to accumulate we will begin to perform various analyses.
Processing of data will continue on an ongoing basis for both data quality monitoring purposes and to assess the general trend of the data as new data is obtained. Data is reviewed every Thursday afternoon with the team to discuss various ways to analyze data and potential for manuscript generation.
A technical presentation on the behavior of DKI when multiple diffusion weightings and multiple directions are used was presented at the International Society for Magnetic Resonance in Medicine. We investigated whether the number of directions were more important compared to the number of diffusion weightings (b-factors) in order to sample the kurtosis tensor. Our interest was also to determine the shortest acquisition time possible without losing much information regarding the tensor. It was determined that the maximum b-value of 2500 s/mm 2 and a minimum of two b-values provided a reasonable representation of the tensor for an acquisition of time of less than ten minutes. The slides from this presentation are provided in the Appendix. A manuscript of this work is near completion for submission to Magnetic Resonance in Medicine Journal.
Work During Next Reporting Period
We will now actively recruit patients for the study. We expect to recruit at the rate of about 10-15 patients a month which is about the average from the ongoing parent study. The parent study will stop recruiting any new patients and all the new patients will flow into this study. By the next quarter we hope to have about 40-50 patients recruited with about half the patients finishing their one month follow up. Goal of this study
• To study the effect of imaging schemes: • Optimal b-value subsets: • Accuracy: Orig17min > Opt10min > Opt7min
• Bias for Opt10min may be systematic (lower spatial variability)
• Negative bias in MK and K r is noise related • Diffusion parameters have to be physically meaningful.
Principle of diffusion MRI: 
